hours. These people usually have low pseudo-sodium fluoride, Harris and Whittaker 1961), of cholinesterase levels. the sera. Using the manometric method of assay of Family studies showed that inheritance was Calloway, Davies and Rutland (1951) , it was of the Mendelian recessive type, but there are found that for 93 normals, the mean pseudo-exceptions, e.g., an "Atypical" having an cholinesterase level was 107 units (standard "Intermediate" father and a " Usual" mother. deviation 19) and a range of units, whilst The simplest explanation for this is that the 91 Suxamethonium-sensitive patients showed a mother carries a rare gene with unusual properrange of 23 to 140 units, with a suggestion of ties. three groups; an "atypical" group (20-50 units), a " usual" group (more than 80 units) and an "intermediate" group, but with much overlapping of the groups. This and studies of the families of " atypicals" suggest there are three phenotypes determined by two allelic genes, individuals with the" usual" phenotype being homozygous for one of them, the "atypicals " homozygous for the other and individuals Globin, the protein part of the haemoglobin roughly equal size. In normal adult haemomolecule, consists of four polypeptide chains of globin, Hb A, these are referred to as the ex-and -chains (Rhinesmith et al. 1957 (Rhinesmith et al. , 1958 and Hb A is therefore designated exzA~zA. Foetal haemoglobin, Hb F, is present at birth and is gradually replaced by Hb A. In foetal haemoglobin, one pair of polypeptide chains is identical to one pair in Hb A and the other pair different. Hb F is designated ex2Ay2F.
The inherited haemoglobinopathies are of two main types. First, there are inherited alterations in the amino-acid sequence of any of the polypeptide chains which result in electrophoretically distinct haemoglobins. Thus in sickle haemoglobin or Hb S (ex2A~28) a glutamic acid residue in the~-chain of Hb A is replaced by valine (Ingram 1958, Hunt and Ingram 1958) . Alterations in the amino-acid sequence of the ex-chain also occur, as in haemoglobin Hopkins 2 (Smith and Torbert 1958) and haemoglobin Norfolk (Ager, Lehmann and Vella 1958) .
Secondly, there are the thalassaemia syndromes, in which the defect is considered to lie mainly in a diminished rate of synthesis of the ex-or~-polypeptide chains. The classical thalassaemia of Mediterranean origin is considered to be a~-chain thalassaemia. There have been several reports of the heterozygous form of~-thalassaemiain English families (Israels and Turner 1955, Callender et al. 1961). In 1955, Rigas, Koler and Osgood described haemoglobin H, which at pH 8·6 had a more rapid electrophoretic migration than Hb A. This was shown to consist of four~-po1ypeptide chains (~4A). (Jones et al. 1959). Ager and Lehmann in 1958 discovered another new haemoglobin in the blood of a newborn and which had an electrophoretic mobility intermediate between that of Hb A and Hb H. This was shown to consist of four y-chains and was called Hb Bart's (y 4 F). These two haemoglobins contain no ex-chains and frequently occur together, suggesting that they occur as the result of an ex-chain deficiency. This type of haemoglobinopathy has been described in Mongoloid peoples and to a lesser degree in Greeks and other Europeans.
In the family described in this report two brothers were affected. Haemolysates from the two brothers were examined for abnormal haemoglobins, using horizontal and vertical starch gel electrophoresis in 0'03M-Boric acid-sodium hydroxide pH 8·8 (Smithies 1955) and 0·097M Tris-citrate buffer pH 8'8, (poulik 1957) respectively. This examination revealed the presence of an abnormal haemoglobin, migrating towards the anode as a single band and faster than Hb A. Electrophoresis of the haemolysates in starch gel, prepared in 0'OO6M phosphate buffer pH 7·0 (Huehns et al. 1960 ) (O'04M phosphate buffer, pH 7·0 in electrode vessels) resolved the single abnormal component into two bands, both still migrating towards the anode at this pH. This strongly suggested that the single fast component consisted of a mixture of Hb Hand Hb Bart's.
Accordingly, the abnormal haemoglobins were separated from Hb A by electrophoresis in a block of maize starch prepared in 0'05M phosphate buffer, pH 7·0. The two component mixture was isolated as a single band from the starch with 0'02M sodium chloride, and subjected to "fingerprint" analysis according to the method of Ingram (1958) . This demonstrated the absence of ex-chain peptides.
Discussion. In a study of the family, two brothers were shown to possess these abnormal haemoglobins. A sister of the two brothers was normal.
The red cells of the two brothers when incubated with I % brilliant cresyl blue showed the presence of inclusion bodies in approximately 30 % of the cells. Other haematological abnormalities such as target cells, microcytes and decreased osmotic fragility were also present. A few inclusion bodies and decreased osmotic fragility but no abnormal haemoglobins were found in the father. It is probable that the presence of inclusion bodies reflects the presence of a small amount of haemoglobin H. The father's mother also showed the presence of a very few inclusion bodies. All other members of the family and in particular the mother, showed no haematological abnormalities or the presence of abnormal haemoglobins. This sort of pedigree is typical of haemoglobin H disease.
The mode ofinheritance of these two abnormal haemoglobins presents many problems. It is likely that in this particular family, a gene was transmitted from the grandmother to the father of the two children, manifesting as an abnormality in the red cell morphology, a decrease in red cell fragility and the presence of inclusion bodies. It might be assumed that the grandmother and the father possess a gene for ex-thalassaemia; that is, a gene resulting in a reduction in the rate of formation of ex-chains. It remains to be explained how this gene interacted with the genotype of the mother, in whom there was no detectable abnormality, to produce offspring with appreciable amounts of Hb Hand Hb Bart's.
One possibility is that the genotype of the mother might contain an ex-thalassaemia gene. Haemoglobin H disease would then be the homozygous state for ex-thalassaemia. This seems unlikely, however, since Lie-Injo Luan Eng et al. (1962) have reported a case of hydrops foetalis with a high level of Hb Bart's in the offspring, the parents both being heterozygous for «-thalassaemia. This supports Ingram and Stretton's contention (1959) that homozygous ec-thalassaemia is incompatible with survival in utero.
Further evidence of this comes from a survey (Wetherall 1962) of the presence of Hb Bart's in the cord blood of American negroes. Using the presence of Hb Bart's as an indication of the presence of the heterozygous state for ex-thalassaemia, it was shown that 2 %of this population possessed the gene for ex-thalassaemia. With this high gene frequency, there should have been no difficulty in detecting the homozygous state. This was not detected and Hb H disease was not discovered in this same adult population.
A further possibility (Wetherall 1962) is that the mother possesses a gene causing an alteration in the amino-acid sequence of the~-chain such that the resulting haemoglobin is indistinguishable electrophoretically from normal Hb A. Under these circumstances one would have to postulate that the abnormal~-chain only polymerised in the presence of a decreased rate of ex-chain production. The presence of Hb Bart's would be difficult to explain on this hypothesis.
A third possibility is that the mother possesses an alteration in the amino-acid sequence of the ex-chain such that the resulting haemoglobin has the same electrophoretic mobility as Hb A. This would explain the simultaneous presence of Hb Hand Hb Bart's. Support for this hypothesis comes from a recent report (Dormandy et al. 1961 ) of a child who had inherited the ex-thalassaemia gene from one parent and an ex-chain abnormal haemoglobin (Hb Q) from the other parent. The child had Hb Bart's in its blood in addition to Hb Q, plus a trace ofHb H.
